This article examines the relation between the development of life insurance sector and economic growth, for a sample of 86 developing countries over the period 1996-2011. We also examine the heterogeneous effect of life insurance on growth. The econometric results show on the one hand that the development of life insurance has a positive effect on economic growth per capita and, on the other hand, that this effect varies according to the structural characteristics of countries. Thus, the marginal positive impact of the development of life insurance decreases with the levels of deposit interest rate, bank credit and stock market value traded, while the effect is greater in countries with high-quality institutions. Finally, life insurance effect on growth is less for SSA and British legal system countries, compared to non-SSA and non-British legal system countries.
Introduction
In the course of recent years, insurance sector in particular its life branch, in developing countries knows an increase even if the level of development of this one remains low comparatively to developed countries. Indeed, life insurance penetration in economy (life insurance premiums total volume as a percentage of GDP) of low and middle income countries rose from 0.19% of GDP in 1996 to 0.30% in 2011, while at the world level, it rose from 0.43% to 0.70 and this one of high-income countries 2.01 percent to 2.20 in the course of the same period 1 .Thus, life insurance premiums have increased by 60.21% in low and middle income countries, while it has increased that 9.43% in high-income countries for period 1996 to 2011. This shows that the relative share of life insurance sector in domestic economy increases faster in developing countries than at the world level and at developed countries level.
Development of life insurance sector like all the financial intermediaries has a significant training effects on economy. Life insurance companies all as the contractual savings institutions, in addition to offer a social protection to economic agents, are specialized in mobilization of domestic savings from many small investors; and to channel it to productive investment opportunities (Dickinson, 2000) . In addition, the insurance companies all as mutual fund companies of investment and retirement are the largest institutional investors on the stock, bond and real estate markets (Haiss and Sümegi, 2008) . For example, life insurance companies as investment vehicle, incite to a higher level of specialization and professionalism of the part of financial market participants (enterprises and financial institutions). This allows to finance the projects that are more daring, to exploit the economies of scale by reducing the transaction costs and to encourage the financial innovation (Catalan et al., 2000; Impavido et al., 2003) . In this context, it is interesting to know if the development of life insurance sector contributes to economic growth in developing countries.
Furthermore, since first session in 1964, UNCTAD formally acknowledged that "a sound national insurance and reinsurance market is an essential characteristic of economic growth 2 ". In the stride, the economic literature (Ward and Zurbruegg, 2000; Webb et al., 2002; Kugler and Ofoghi, 2005) has shown that the economic growth and the development of insurance sector are interdependent and that an economy without insurance services would be much less developed and stable. Indeed, a sector of insurance more developed and in particular life insurance provides long and stable maturity funds for development of public infrastructure and at the same time, reinforce the country's financing capacity (Dickinson, 2000) .
However, until now, most of the empirical works on financial sector have focused more on effect of banking sector and stock market on economic growth (Beck and Levine, 2004) .
Although, the literature (Skipper, 1997) has highlighted the contribution to life insurance sector on economic growth, it has hardly been studied empirically especially in developing countries and those with low-income. The empirical studies on impact of the development of life insurance sector on growth are more focused on developed and emerging countries (Ward and Zurbruegg, 2000; Webb et al., 2002; Arena, 2008; Avram et al. 2010; Chen et al. 2012; etc.) .
In this context, the goal of this paper is to contribute to literature, by assessing the empirical effect of the development of life insurance on economic growth and to highlight heterogeneity of life insurance effect among countries. Thus, the sample is constituted of 86 developing and emerging countries 3 over the period 1996-2011. Firstly, we use a linear model to analyze the direct effect of life insurance premiums on real GDP per capita growth and secondly, we test the presence of non-linearity in impact of life insurance penetration. To accomplish this task, the regressions are realized by the method of instrumental variables developed by Baum et al. (2007) in order to overcome at best the endogeneity bias that arise from reverse causality and / or omitted variables. Thus, we used the percentage of the Muslim population and life insurance penetration lagged two periods as instruments of the development of life insurance.
In addition, the legal origin code is used as instrument for banking and stock market variables in non-linearity model.
The contribution of this study to empirical literature is at two levels. Firstly, this study provides empirical evidence to literature on the relationship between life insurance and economic growth by using a much larger sample of developing countries compared to previous studies (Webb et al., 2002; Arena, 2008 and Chen et al, 2012) . Secondly, we highlight the presence of heterogeneity in impact of the development of life insurance on growth by including interaction variables. This allows us to go beyond the direct effect and to
3
The choice of the sample size has been driven by the availability of the data over a long period.
analyze the conditional effects of impact of the development of life insurance on the economic growth in developing countries. These conditional variables are financial, income, regional and institutional. Thus, the conditional coefficients will allow also to know if life insurance effect is mitigated (negative coefficient) or magnified (positive coefficient) by these conditional variables.
The rest of the paper is organized as follows. Section 2 provides a brief review of empirical literature on the relationship between the development of life insurance market activity and economic growth. The section 3 presents the methodology of estimation and the different variables of this study. Section 4 presents and discusses our main results, while Section 4 concludes and draws some policy implications.
Review of the relationship between life insurance and economic growth literature.
In this section we shed light on the role of life insurance and its contribution to economic development and we do an overview of the main empirical conclusions by having analyzed the relationship between the development of life insurance and economic growth. A more detailed listing can be found in Appendix A-1.
Regarding to the life insurance supply, the existing studies (Skipper, 1997; Skipper and Kwon, 2007; Arena, 2008) have showed that the insurance industry contributes to economic growth. Indeed, insurance activity encourages the economic development through various channels: it reduces the costs of the necessary financing for firms, stimulates the investments and innovation by creating an economic environment that is more certain; insurers are strong partners in development of a social protection system of workers, in particular in the retirement and health coverage and as institutional investors, the insurers also contribute to the modernization of the financial markets and facilitate the accumulation of new capital by firms (Skipper, 1997; Dickinson, 2000; Skipper and Kwon, 2007; Njegomir and Stojić, 2010) .
The empirical literature on the relationship between financial development and economic growth is more focused on banking development and financial market (Levine, 1998 and 1999; Levine and Zervos, 1998; Levine et al., 2000; Beck and Levine, 2004) . Some research on the link between the economic growth and life insurance development are more concerned by the effects of growth on the consumption of life insurance rather than the inverse relationship (Outreville, 1996; Enz, 2000; Beck and Webb, 2003; .
The literature has analyzed the role of life insurance on economic growth from several angles.
First, there are studies which properly are concerned with the causality between life insurance premiums and economic growth. Thus, Ward and Zurbruegg (2000) indicate that in long run, there is a bidirectional causal relationship between real insurance premiums and real GDP for Australia, Canada, Italy, and Japan, whereas a unidirectional causality exist from real GDP to real insurance premiums for France. In interpreting the findings, the authors refer to cultural predispositions towards uncertainty avoidance (Hofstede, 1995; Fukuyama, 1995) and resulting propensity for insurance and the effects of regulation for explain this situation. Kugler and Ofoghi (2005) Chen et al. (2012) , they have analyzed life insurance effect on economic growth and the conditions factors that affect the relationship between life insurance market and economic growth. Thus, the insurance-growth nexus varies across countries with different conditions. For example, the positive impact on economic growth is mitigated in middle-income countries, but amplified in low-income countries.
Moreover, both the development of stock market and life insurance market are substitutes rather than complements.
Our study is in continuity of two previous studies (Arena, 2008 and Chen et al., 2012) by adopting the same methodology but differs in several levels. First, this study goes beyond that of Chen et al. (2012) (Outreville, 2008) . Thus, according Outreville (2008) , the quality of institutions has more effect in developing countries than in developed countries. Hence, the interaction variable between life insurance premiums and institutions quality also allows to capture to what extent the marginal effect of life insurance premiums is influenced by the quality of institutional environment. Secondly, unlike studies of Arena (2008) and Chen et al (2012) we use a larger sample of developing countries and a relatively long period (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) to take advantage on maximum information contained in the data. Finally, at the estimation method level, we use technique of instrumental variables (IV/GMM) developed by Baum et al (2007) that is robust in the presence of heteroscedasticity of the errors.
The econometric strategy and data

The econometric model and estimation method
Our empirical strategy to test the effect of the development of life insurance on economic growth, uses the methodology by Beck and Levine (2004) to analyze the empirical relationship between banks, stock markets and economic growth. Thus, our regression equation of growth is defined as follows:
Where ( ≅ Ln(y t ) − Ln(y t−1 ). 5 According to literature on growth regressions to Solow, authors such as Mankiw et al. (2002) , Caselli et al. (1996) or Hoeffler (2002) make assuming of a rate of technical progress and of a depreciation rate of the physical capital constants, the sum of which is + = 0.05. This is why the variable of population used in the regressions is actually the logarithm of the sum of the population growth rate and 0.05. 6 We also study an alternative measure of insurance development commonly used in the literature, life insurance density, to test the robustness of our results. and t= 1,…, T represent country and time period, respectively. In equation (1), β is our coefficient of interest and allows to determine the direct effect of life insurance premiums on economic growth. We anticipate a positive sign for β. Furthermore, the convergence hypothesis between the economies studied suggests that the coefficient (α ) of Y i,t−1 is negative and significant in our growth model, ie 0 < 1 + α < 1.
To examine the heterogeneity for the effect of life insurance on economic growth, we specify an augmented version of equation (1) as follows:
Where M i,t represents the conditional variables of country-specific structural characteristics which are financial, economic development level, region and institutions quality and legal system.
The four categories of conditional variables defined above include variables described as follows: first, to determine whether the effect of life insurance demand on growth is influenced by the development of local financial institutions, we retain the private credit by deposit money banks to GDP, interest rate of bank deposits and stock market total value traded to GDP. Indeed, insurance market activity cannot only contribute directly to economic growth, by itself but also through complementarities with banking sector and stock market.
Thus, by reducing information and transaction costs, pooling risk, enhancing financial intermediation through the channeling of savings to domestic investment, and fostering a more efficient capital allocation through the gathering of substantial firm information, insurance activity may contribute to reinforcing the process of resource allocation done by banks and capital markets (Arena, 2008) . In contrast, life insurance sector activity may have a substitution effect with banking sector in the mobilization of savings by reducing the market shares of other financial systems particularly in developing countries (Allen and Santomero, 2001 ). Then, heterogeneity related to the economic development level is proxied by income per capita of country. Thus, we introduce dummies for Low and Middle income (LMY) and From the equations (1) and (2), the marginal effect of life insurance premiums on economic growth can be determined as follows:
Equation (3) is obtained from equation (1) and aims at measuring the direct effect of life insurance premiums on growth (β). Equation (4) To face these problems, we draw on instrumental variables techniques and thus on several instruments to estimate the impact of the life insurance activity on economic growth. Thus, we instrument the development of life insurance by the percentage of the Muslim population and the value of life insurance premiums lagged two years. Indeed, previous studies have shown that Muslims believe that the purchase of life insurance is inconsistent with the Koran. Thus, they have found that the proportion of Muslim population has a negative and significant effect on the demand for life insurance (Browne and Kim, 1993; Webb et al. 2002; Ward and Zurbruegg, 2002; Beck and Webb, 2003; Feyen et al, 2011) .
However, even whether there are mechanisms to circumventing to formal assurance in the Muslims countries through the creation of Islamic insurance as Takaful insurance, we always note that in these countries a low consumption of life insurance. Thus, we think that the instrument is relevant. Then, by basing on work of Laporta et al. (1998) , we use legal origin system dummy (English or French) as instruments of banking and stock market variables in our equation (2). In addition, life insurance indicator lagged two years and conditional variable is also used as instrument in our augmented equation (2). Thus, the equations (1) and (2) are estimated with the heteroskedastic-efficient two-step generalized method of moments (IV-GMM) estimator developed by Baum et al (2007) , which generates efficient coefficients as well as consistent standard errors estimates. Indeed, the advantages of IV-GMM over IV are clear: if heteroskedasticity is present, the IV-GMM estimator is more efficient than the simple IV estimator, whereas if heteroskedasticity is not present, IV-GMM estimator is no worse asymptotically than the IV estimator (Baum et al. 2007 ).
Definition of data sources and statistical analyses
The data used in this study are annual data from 1996 to 2011 for 86 developing countries (see Appendix A-4 for countries list). Our main variable of interest, life insurance premiums total value to GDP measures the penetration of insurance activity in economy, and is obtained from the database «Benchmarking Financial Systems Around the World» of Čihák et al. (2012) . To test, the robustness of our results, we have recourse to life insurance premiums per capita (life insurance density) 7 as an alternative measure of the consumption of life insurance.
The financial condition variables such as the bank credit to private sector and rate of stock market transaction and bank deposit interest rate, also come from Čihák et al. (2012 stipulates that the financial development improves the economic growth. Thus, the insurance companies as well as mutual fund investment and pensions constitute one of main institutional investors in the stock, bond and real estate market that induce the economic growth. The results also confirm empirical studies that found that the development of life insurance significantly influences economic growth (Outreville, 1996; Webb et al., 2002; Arena, 2008; Haiss and Sümegi, 2008; Han et al. 2010; Lee, 2010; Chiu and Lee, 2012; etc.) .
Regarding the control variables, real GDP per capita initial, population growth, inflation, degree of openness and terms of trade have negative effects on economic growth while the human capital and domestic investment positively influence the economic growth. Thus, the negative effect of the population is in conformity with the growth theory of Solow (1956) which stipulates that population growth reduced the quantity of capital per capita and therefore the product per capita. Moreover, the positive effect of human capital is in conformity with that found by Barro (1997) and suggests that an increase of investment in human capital is a growth stimulating factor. However, negative effect of Degree of openness and the terms of trade is against intuitive and which may be explained by the fact that the developing countries are more dependents of the imports. In terms of robustness, we replace life insurance penetration by life insurance density as an alternative measure of indicator of the development of life insurance. The results are reported in table 3 below. As previously, we include the control variables to test the stability of the life insurance density effect on economic growth (columns 1 to 4). Column 4 integrates simultaneously all explanatory model as variables previously. We observe that the tests of diagnostic associated to the specification gives the satisfying results. For example, the statistic of Fisher Hansen J overidentification test (which is robust to heteroskedasticity) does not reject the validity of instrumental variables. We generally find the same results as above with life insurance penetration. Indeed, in all the equations, life insurance density has a positive and significant effect on growth. Thus, in terms of impact, the logarithm of life insurance density coefficient is between 0.0019 and 0.0025. From column (4), a one standard deviation increase in the logarithm of the life premiums per capita would increase real GDP per capita growth by 0.3374%. Hence, we show that the positive impact of life insurance density on growth is conform to previous studies that have also used the life insurance density, such as those of Avram et al. (2010) , Lee (2010) , Han et al. (2010) , Lee and Chiu (2012) , , etc. The control variables also keep their sign as previously which confirms the robustness of our results.
Similarly, initial GDP per capita is also significant.
Testing for heterogeneity in the life insurance-growth nexus
As shown in the previous analysis, the development of life insurance increases real GDP per capita growth. In this sub-section, we examined whether the relationship between the development of life insurance sector and economic growth could be influenced by different structural characteristics of the country. Thus, in addition to variables of the basic model (equation (1)
), we include the conditional variables (M) and interaction variables (INS x M)
by highlighting the simultaneous effect of life insurance penetration and conditional variables. Table 4 presents the results of estimation (IV-GMM) in cross-section, by using financial indicators such as conditional variables. These indicators are private credit by deposit money banks to GDP (Private credit), stock market total value traded to GDP (Stocktra) and bank deposit interest rate to measure the financial structure. The coefficients of the interaction term between life insurance development and financial variables are significant and negative; suggesting that life insurance development is positively related to economic growth, but the positive effect is moderated by the private credit and stock market transaction and deposit interest rate. Indeed, as illustrated in column 1 of Table 4 below, a country in our sample that sees its deposit interest rate increased by 5 to 10%, the marginal impact of its life insurance activity on growth decreases from 0.00737 to 0.00730 10 . Thus, the mitigating effect of interest rate on the relationship between life insurance and growth is due to the fact that high interest rates encourage economic agents to do banking investment rather than to subscribe to contractual savings (life insurance). . Thus, the situation of low development of life insurance can explain our findings of substitution effect between life insurance activity and banking credit in developing countries. In addition, our results confirm the study of Chen et al. (2012) who have also found the substitution effect between the development of the stock market and life insurance on the growth process. Then, our results can be also supported by, Haiss and
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Sümegi (2008) of previous empirical studies Levine, 2004 and Arena, 2008) who have also found that life insurance development and stock market have a positive effect on economic growth.
However, bank credit to private sector has a not significant effect on economic growth and is not conform to Beck and Levine (2004) .
11 The marginal effect of life insurance is determined by 
A country's stage development and the life insurance-growth relationship
To answer to the question whether the different stages of economic development influence the relationship between life insurance and growth. Our sample of 86 developing countries include Low and middle income countries (LMY) and Upper middle income countries (UMC). The results of income group 12 effect are presented in table 5. The results show that the income group does not influence the marginal effect of life insurance on the economic growth in low and middle income countries (column 1) and uppermiddle income countries (column 2). Thus, our results are in the same direction as those of Arena (2008) and Chen et al. (2012) who have found the same results for developing countries. However, we note a negative effect of the coefficient of dummy for low and middle income countries on growth (column 1) and a positive effect for upper-middle income countries (column 2). Thus, the negative effect for low and middle income countries can be explained by the lack of the necessary structure and framework to promote economic growth via the financial sector (Avram et al., 2010) .
4.2.3.
Life insurance development and economic growth: role of regional specificities. Table 6 reports the results using regional dummies. We observe that the dummy of SubSaharan Africa (SSA) region has a negative and significant effect and negatively influences the impact of life insurance on economic growth (column 1). Other regions do not significantly influence the effect of insurance on growth (column 2 to 6). Thus, the marginal effect of life insurance on economic growth is less for SSA countries compared to non-SSA countries. Specifically, a percentage point increase of life insurance premiums to GDP induces a 0.153 percentage points increase in real GDP per capita growth for SSA countries 13 .
This compares with a 0.580 percentage points increase for a comparable country in non-SSA (either 0.427 percentage points lower for SSA countries). The negative and significant effect of the Sub-Saharan Africa region dummy can be explained by the socio-political situation in the region characterized by the political instabilities that do not favor the growth and play unfavorable on the development of life insurance sector. 
Life insurance and economic growth: role of the institutions quality and legal environment
In this section we discuss the hypothesis on which the responsiveness of economic growth to life insurance development depends, in a linear fashion, upon institutional quality and legal origin. The regression results from the estimation of Equation (2) are reported in Table 7 Regarding the role of the legal environment, we note that British legal system dummy positively and significantly influences the economic growth while the interaction term with life insurance is negative (column 5). In other words, life insurance development positively influence the economic growth, but its marginal impact is less for British colonial countries.
In contrary, French legal system has a negative effect on growth but does not influences the marginal effect of life insurance (column 6). This result can be explained by the fact that life insurance is most developed in English legal system countries while in French legal system, there is an obligatory social security system for public and private sector workers. 
Conclusion
This paper has examined the effect of life insurance activity on economic growth and heterogeneity of insurance effect. Using a sample of 86 developing countries over the period 1996-2011 and controlling for endogeneity of life insurance premiums, the econometric results suggest that countries with better-developed life insurance activity have to higher level of economic growth. This result is robust to the addition of other determinants of growth and other specifications with alternative measure of the development of life insurance. However, the results highlight some important heterogeneities on life insurance effect among countries.
Thus, the marginal positive impact of life insurance on economic growth decreases with the levels of deposit interest rate, bank credit to private sector and stock market traded. In addition, the marginal positive impact of insurance on economic growth is lower in the countries of the Sub-Saharan African region and in British legal system countries. Finally, the development of life insurance has a greater effect on economic growth in presence of high quality institutions.
This work provides an empirical justification to reinforce the promotion of life insurance market in developing countries. Thus, it will be judicious to continue the reforms aimed at developing the financial sector in particular life insurance sector, which may be a captive source of long term financing alternative of the economy to boost economic growth. This is particularly the case in countries with high-quality institutions.
In this study, we have analyzed the effect of insurance on growth. This does not allow us to analyze life insurance development on the development of banking sector and stock market.
However, a growing body of research emphasizes the importance of insurance sector in the development of stock and bond markets (Dickinson, 2000; Catalan et al, 2000 and Impavido et al., 2003.) .
Future work could deepen those things by analyzing the effects of the development of insurance on the development of banking and stock market sector; which will identify the effects of the transmission channels of insurance development on economic growth. Future work needs to deepen these findings by analyzing the insurance effect on banking and stock market; that will allow to identify the channels of transmission of the insurance effect on economic growth. Law and Order Index assessing the strength and the impartiality of the legal system, as well as the popular observance of the law. The index ranges from 0 to 6, with a higher value of the index reflecting a higher institutional quality. Bureaucracy Quality Index of the institutional strength and quality of the bureaucracy, ranging from 0 to 4. The higher the index, the stronger the quality of the bureaucracy index of Institutional Quality Synthetic index of Institutional Quality: arithmetic mean of ICRG indices of Bureaucracy Quality, Law and Order, and Control of Corruption. The higher the index, the higher the institutional quality. 
